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Feedlot and Carcass Characteristics of Heifers: Effect of Ovariectomy and Ovariectomy
with Ovarian Autograft
John M. Klindt and John D. Crouse1.2

Introduction
Heifers as beef animals traditionally have been discriminated against in the marketplace. This discrimination is the
result of ovarian secretions acting on performance and
nutrient partitioning, as well as the possibility of pregnancies. The actions of ovarian secretions can be through their
differentiational effects, permanent effects on the development and physiology of the individual, and through activational effects, temporary effects expressed only when the
activating agent is present. Expression of heat or estrual
activity is an example of an activational effect. The fatter
carcasses which heifers generally produce is an example of
a differentiational effect. Not only do heifers produce a fatter carcass, they are generally considered to be less efficient in conversion of feed to gain. This is often attributed
to the estrous cycles and accompanying behaviors, riding
and reduced feed intake. Periodically ovariectomy or spaying has been proposed as a means to prevent heifers from
exhibiting estrous cycles (Wilson and Curtis, 1896;
Dinusson et aI., 1950; Kercher et aI., 1960; Horstman et aI.,
1982; Hamernik et aI., 1985). Ovariectomy does certainly
stop estrous behavior in heifers. However, it also removes
the estrogens and other steroids produced by the ovary.
Ovarian steroids, particularly estrogens, are well known to
have positive actions on growth. A proposed solution to this
problem has been to surgically remove the ovaries and
transplant a portion of one ovary to the rumen wall or to
simply drop one ovary into the abdominal cavity. This
process is referred to as ovarian autotransplantation or
autografting. Ovaries removed from their normal connections to the uterus do not support normal estrous cycles but
do still produce and secrete many of their steroids.
The objective of this study was to determine whether
ovariectomy alone or ovariectomy with ovarian autografting
would improve the growth performance or carcass quality of
heifers in the feedlot. Ovaries were surgically removed, and
one ovary was transplanted to the muscles of the flank in
the autograft group. This site was chosen in the hope that
retrieval of the ovary for determination of its functional status would be possible at slaughter.
Procedure
Animals: The study used 96 crossbred heifers sired by
Simmental bulls and crossbred composite bulls CI. Red Poll,
1/. Pinzgauer, 1/. Hereford, and II. Angus) and dams were
crossbreeds of Hereford, Angus, Simmental, and Gelbvieh
breeding. Surgeries were performed after weaning, approximately 6 mo of age. Ovariectomies were performed via an
incision through the left flank. All surgeries were performed
under local anesthesia and the animals were administered a
broad spectrum antibiotic at surgery. Surgery groups or
treatments were: intact, no surgery; sham-ovariectomy, an
incision and manipulation of the ovaries without their
removal; ovariectomy, both ovaries were surgically
removed; and autograft, both ovaries were surgically
removed and one ovary was partially bisected and sutured
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between the muscles of the flank near the incision site. The
transplanted ovary was sutured in place with No.3 silk and
long tails of suture left in order to facilitate its localization at
slaughter.
Feeding Trial: The feeding trial was initiated about 1 mo
after surgery, when the heifers were about 7 mo of age and
530 Ib body weight. Heifers were penned by treatment
group; six per pen, four pens per treatment group. Heifers
had free access to a corn-corn silage diet. From initiation of
the trial until an avg weight of about 750 Ib, the diet fed was
calculated to contain 1.18 Mcal MEllb and 12.75% crude
protein on a dry matter basis. After reaching approximately
750 Ib the diet by calculation contained 1.38 Mcal ME/lb and
10.93% protein on a dry matter basis. Heifers were
weighed at 4-wk intervals and feed consumption by pen
was determined fortnightly. Heifers, when weighing about
1000 Ib, were assigned to slaughter by pen after approxi-

mately215dayson trial.
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Blood Samples and Progesterone Measurements: Blood
samples were collected from each heifer at each weighing.
Serum was harvested and ultimately assayed for progesterone. Progesterone is produced by the corpus luteum,
which develops following ovulation and regresses prior to
the next ovulation. Temporal concentrations of progesterone in each heifer were plotted against time and ovarian
cyclicity was subjectively evaluated. A steady pattern of
progesterone over time was interpreted to indicate no
estrous cycles were occurring. A cyclical pattern of progesterone over time was interpreted to indicate that the heifer
had estrous cycles.
Slaughter: Heifers were slaughtered at the MARC abattoir. All heifers in a pen were slaughtered on the same day.
At slaughter the area of the flank containing the transplanted ovary was removed on the kill floor. The ovary was
located by palpation and location of the silk suture, and dissected from the surrounding musculature. Ovaries of the
intact and sham ovariectomy heifers were also collected.
Ovaries were examined and the major or most notable
structures were recorded. It was possible for one ovary to
have more than one major structure.
At slaughter,
liveweight and hot carcass weight were recorded. The day
following slaughter the carcasses were weighed and evaluated according to the USDA standards for lean color, texture, maturity and firmness, skeletal and overall maturity,
dark course banding (heat ring), marbling, and the percentage of kidney, pelvic, and heart fat. Backfat thickness and
longissimus area (rib eye area) were measured.
Results
There were no differences among the treatment groups in
rate or efficiency of gain (Fig. 1). Also, there were few differences among treatment groups in carcass traits (Table
1). The only differences detected were in measures of
maturity. Ovariectomized and ovarian autograft heifers had
lower maturity scores than those of either of the intact
groups, intact or sham-ovariectomized.
Incidence of ovarian cyclicity in intact, sham-ovariectomy
and ovarian-autograft groups was determined from the tem-

poral nature of peripheral progesterone concentrations (Fig.
2). About 80% of the intact heifers cycled during the trial.
Incidence of cyclic behavior was reduced in the shamovariectomized heifers to about 60%. Monthly progesterone concentrations fluctuated in a manner suggesting
occurrence of estrous cycles in about one-fifth of the ovarian autograft heifers. The progesterone concentrations at
slaughter were greater in heifers with ovaries in their normal
location, intact and sham-ovariectomy groups, than in the
ovarian-autograft group. Significant concentrations of progesterone in the circulation of the autograft heifers indicate
that the ovaries did maintain some of their steroid synthetic
capabilities in the transplanted site.
Ovaries were examined at slaughter. The most prominent ovarian structures found were corpora lutea and small
follicles (Table 2). The intact and sham-ovariectomized
heifers tended to have more corpora lutea and small follicles than did the ovarian-autograft heifers. In the ovarianautograft heifers the most prominent ovarian structures
were follicles with thick-luteinized walls, which were classified as luteinized follicles. Luteinized follicles were found in
about one-third of the ovarian-autograft heifers. In about
one-fifth of the ovarian autograft heifers, the ovaries contained no prominent structures. No ovary was found in 20%
of the ovarian-autograft heifers. However, the silk suture
used to attach the transplanted ovary to the musculature
was found in all autograft heifers, indicating the uncovered
ovaries were resorbed.
Discussion
No beneficial effects of ovariectomy or ovariectomy with
ovarian autograft were apparent. There were no differences
in rate or efficiency of gain, or the major carcass traits of
dressing percentage, leanness, and rib eye area. These
data indicate that neither ovariectomy or ovariectomy with
ovarian autograft offers significant benefits in the production
of meat from heifers.
These findings (no benefit as the result of ovariectomy),
are in agreement with some more recent reports. The present and more recent reports evaluated the performance of
heifers which were ovariectomized soon after weaning and
went directly into the feedlot. In contrast, earlier reports
examined the response of heifers which were ovariectomized as yearlings and before going to summer grass.
Also, this study was with heifers of continental breeding
which are later maturing. The earlier studies were with
heifers principally of British breeding, primarily Hereford and
Angus. The younger age at ovariectomy and slaughter,
combined with their being of a breeding that is later maturing, may have contributed to some of the differences
between the present results and those reported previously.
The heifers were not fed an energy dense ration which
would have increased rates of gain. Considering all available information it appears unlikely that feeding a higher
energy ration would have altered the conclusions; regardless of energy density of the ration and rate of gains,
ovariectomy and ovarian autograft offer no significant benefits in meat production from heifers.

The only carcass traits influenced by treatment were
maturity scores. Maturity scores were lower in ovariectomized and autograft heifers, animals without ovaries or
less functional ovaries. The reduced functionality of the
ovaries was associated with reduced maturational development, indicating ovarian steroids hasten skeletal and overall
maturation.
Ovarian functionality was similar among intact and shamovariectomy groups. Ovarian-autograft heifers had reduced
ovarian function as indicated by progesterone concentrations in the blood. At slaughter, autograft heifers had fewer
corpora lutea and a relatively high incidence of luteinized
follicles. One-third of the autograft heifers had luteinized
follicles. One-fifth of the autograft heifers had no significant
structures on their ovaries, indicating that they were not
functional or minimally functional. Thus, over half of the
autograft heifers had ovaries that appeared abnormal, i.e.,
luteinized follicles or no functional structures.
In approximately 20% of the autograft heifers no ovary
was found at slaughter. These data indicate not all ovaries
transplanted survive or remain functional. The presence or
absence of an ovary at slaughter in the autograft heifers
was not associated with any differences in growth or carcass characteristics.
This information indicates ovariectomy produced no significant benefits in growth or carcass characteristics of feedlot heifers. Ovariectomy with transplantation of the ovary to
a site away from its normal location had no effect on the
performance of feedlot heifers. Many autograft heifers were
actually ovariectomized.
These surgical procedures,
ovariectomy or ovariectomy with ovarian autograft, offered
no benefit in the management environment employed in the
present study.
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Table 1-Least-squares means for slaughter measurements of heifers
Treatment
Intact
heifer

Sham-ovariectomized

Heat ring (scoreC)

Lean: (score)
color"
firmness.
texture'
Maturity: (score)
leang
skeletalg
overallg
Marbling (scoreh)
K,P,H fat (%)

heifer
24
969
626

24
990
630

23
993
632

Number animals
Slaughter wt (Ib)
Hot carc wt (Ib)
Fat thickness (in)
Ribeye area (in2)

Ovariectomized

heifer

.41
11.9
7.23

.38
11.8
7.23

6.31
6.33
6.34

6.59
6.29
6.25

6.59
6.21
6.21

6.26
6.29
6.33

142.3
151.7.
147.0"
386.7
3.01

139.2
151.7"
145.5"
399.1
2.83

137.4
137.5b
137.4b
423.7
3.01

138.6
141.?b
140.1b
425.4
2.99

d Eight-point scale; seven = very light cherry red, six - cherry red.
Eight-point scale; seven = firm, six _ moderately firm.
Eight-point scale; seven = fine, six = moderately fine.

g 100-199 = A = 9 to 30 mo.
h 500 = modest, 400 = small, 300 = slight.
; Kidney, pelvic and heart fat.

Table

2-1ncldence

of major structures on the ovaries of heifers at slaughter"
Intact
heifer

Ovarian
structures

Sham-ovariectomized
heifer

Ob
15c
46c
15

o

Noovary
"

Percentage
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Autografted
heifer

77c

Corpora lutea
Lutenized follicles
Follicles (>8mm)
Follicles «8mm)
No. sig. structures

of the heifers in each group w~h the observed

b c Means within a row not having common

24
976
628

.35
12.1
7.02

"bMeans within a row with different superscripts are different (less than 5% probability the differences are due to chance).

,

heifer

.36
12.1
6.90

c Eight-point scale; seven _ slight two-toning effect, six. small two-toning effect.

.

Autografted

superscripts

ovarian structures.

differ (less than 5% probability

the differences

are due to chance).
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Figure 1 - Avg daily gain (ADG)and efficiencyof gain (gainlfeed
on as fed basis) of heifers of the treatment groups. No significant differences were detected among the treatment groups.
Verticalbars represent standard error of the mean.

Figure 2 - Incidence of ovarian cyclicity as estimated from temporal progesterone concentrations and mean progesterone in
heifers of groups which had ovaries at slaughter.
Bars with different letters differ (5% probability that differences are due to chance).
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